[Purpose] The purpose of this study was to examine the influences of personal factors in the social Activities and Participation of patients with stroke in view of moderation and mediation models.
INTRODUCTION
Rehabilitation of patients with stroke aims at a reduction of impairments and disabilities. After the endorsement of the International Classification of Functioning, Disability and Health (ICF) 1) , however, the targeting of the rehabilitation has gradually shifted to social Activities and Participation of patients. According to the ICF, information should be sorted into two divisions: Functioning and Disability, and Contextual Factors, both of which are further divided into two c o m p o n e n t s , a n d t h e s e c o m p o n e n t s a r e meticulously classified. However, the Personal Factors section of the Contextual Factors division is still unclassified. Under this division, some factual elements including Gender or Age, could possibly be included, in addition to subjective elements like personal experiences or the whole course of the personal life of the patients 1) . These subjective elements can be expected to greatly affect the social Activities or Participation of the patients after stroke.
So far, age 2, 3) , gender 4) , and depression 5) have been reported as factors influencing Activities of Daily Living (ADL).
Regarding the personal factors, both their immediate effects on patients' Activities or Participation and their interactive effect in connection with other factors need to be considered. Taking interactivity -one of the important themes of ICF -into consideration, a relatively complex framework, can be imagined in which personal factors are affected by the body function and/or structure, and in turn affect the social Activities and/ or Participation of the patient. Moreover, besides in another the personal factors affect the body function and/or structure, and thus, further affect the Activities and/or Participation.
The Moderation model and the Mediation model have been employed for clarifying these complex frameworks of interactions. In their sociopsychological study, Baron et al. 6) explained the difference between the Moderator and the Mediator from the viewpoint of concepts, methods, and statistics.
The most basic form of moderation is explained in Fig. 1A . In this model, three causal paths feed the outcome variable: the impact of a known risk factor (path a), the impact of a suspected moderator (path b) and the interaction of these two (path c). Moderation is only supported if the interaction between the predictor and moderator (path c) is significant. While path (a) and (b) may also show significant effects on the outcome variable, these are not relevant to testing the hypothesis that a moderator is having an effect. Moderators are always independent variables, meaning that their effect on the outcome variable is at the same level as that of the predictor; they do not occur as a consequence of the predictor, as will be seen to be the case for mediators 6) . Figure 1B , explains the mediation process whereby a third variable (c) is a consequence of the first variable (a) and a cause of the effect on the outcome (b). Establishing mediation requires four steps to be met 6) .
Step one is to show that the initial variable is correlated with the outcome, hence that there is an effect that may be mediated.
Step two is to show that the initial variable is correlated with the mediator (path a). Essentially, this step involves treating the mediator as an outcome variable of the predictor variable.
Step three is to show that the mediator affects the outcome variable (path b). It is necessary, however, for the mediator not just to correlate with the outcome but also that the predictor variable is controlled for in this analysis, thus showing that the mediator and outcome are not correlated with each other just because they are both associated with the predictor.
Step four is to establish whether the mediator completely or partially mediates the relationship between the predictor and the outcome. For complete mediation to occur, the effect of the predictor on the outcome variable should be zero when the mediator is controlled (path c).
On the other hand, Wang et al. 7) , according to the models of ICF, explained the relation of how the contextual factors work on the activities limitation and eventually affect the Participation by employing the Moderation and the Mediation models. From the viewpoint of the Moderation model, the employment of a person with an Activities limitation in walking is affected by his level of education. The installation of an elevator in the workplace affects the ability of going to work of that person, and assistive devices also affect the same matter. Viewed from the standpoint of the Mediation model, on the other hand, the perception of potential for promotion by the person with Activities limitation in walking may encourage his/ her own employment. In this case, the perception of potential for promotion in the Mediation model could be seen as a personal factor of the ICF.
Burke et al. 8) describe the gender-related variances of the effect of diet control and exercises on saturated fat intake and physical Activities of overweight and hypertensive patients treated with drugs and point out that the involvement of diet control and exercises increases the self-efficacy and affect the saturated fat intake and physical Activities. In this case, gender is a moderator, and self-efficacy is a mediator. In this study, other variants such as age, educational level, depression, anxiety, stress, and coping -all of these are personal factors -are treated as suspected moderators, while coping is treated as a suspected mediator as well.
This study suggests that personal factors may also affect the outcome. Regarding personal factors, however, no case-based examination employing ICF models has been reported so far.
The purpose of this study was to survey the social Activities and Participation of the patients with stroke and to clarify how the personal factors function as moderators and/or mediators according to the ICF models.
SUBJECTS AND METHODS

Participants
Thirty patients with stroke admitted to the convalescence rehabilitation ward of Ibaraki Prefectural University of Health Science Hospital, 33 persons with the stroke residuals admitted to the I b a r a k i P r e f e c t u r a l R e h a b i l i t a t i o n c e n t e r (Rehabilitation Facilities for Individuals with Physical Disabilities), and 22 persons with the stroke residuals living at home, 85 persons experiencing stroke in total were the subjects of this study.
Among the participants, those with serious disability of expression due to heavy aphasia and those suffering dementia, which prevents reliable answers, were excluded. R e g a r d i n g t h e p a ti e n t s a d m i t t e d t o t h e convalescence rehabilitation ward, their evaluation date was set within a week before the day of leaving the ward. Evaluation was performed from 15 November 2006 to 10 January 2008.
All the interviewees were explained the contents of the interview both by letter and by mouth in advance and had given their written agreement before the interview. This study was approved by the Ethics committee of Ibaraki Prefectural University of Health Sciences (No.248).
Methods
Among the demographic factors, age, gender, and educational level were used in this study. Educational levels were classified into four stages: finishing junior high school, high school, junior college or any institute for specific trades and professions, and university.
Among other personal factors in relation to the mental state, depressive tendency was evaluated according to Zung's Self-Rating Depression Scale (SDS) 9) . SDS consists of 20 items, each of which requires an answer according to a four-stage Likert scale from 'a little of the time' through 'most of the time'. The responses are scored from 1 to 4, and ten items are arranged to have positive points, the other ten negative. Apathy was evaluated by referring to the Japanese version of the Apathy Scale 10) , a translation of the scale reported by Starkstein and colleagues 11) . This scale consists of 14 items, eight of which are of positive symptoms and six are negative symptoms. Answers are required according to a four-stage Likert scale from 'not at all' through 'exactly', and responses are scored from 0 to 3. The higher the sum of the points, the stronger the estimated inclination towards apathy. Self-efficacy was evaluated by the General SelfEfficacy Scale (GSES) developed by Sakano et al. 12) GSES is designed as a scale for evaluating the intention of general self-efficacy of an individual in daily life, and has been verified for its reliability as well as its validity. GSES consists of 16 items, each of which requires an answer with YES (score one) or NO (score null). The higher the sum of the points (16 at highest and null at bottom), the higher the estimated self-efficacy. This scale has been widely accepted in Japan.
Body functions were evaluated according to the Stroke Impairment Assessment Set (SIAS). SIAS includes a set of least necessary points for evaluating the stroke impairments, and is easy to apply. It consists of 22 items classified into nine impairment classes, each of which can be evaluated by a single-task assessment and is given scores of three through five points for full marks. The total score of full marks for all items is 76 points. Its reliability and validity has been established, and this assessment has long been used as an outcome measure for stroke impairments 13) . Activities and Participation were evaluated according to the Barthel Index (BI), the Frenchay Activities Index (FAI), and the Life Space Assessment (LSA). The BI is a simple index for evaluating the state of movement independence and convalescence of patients with neuro-muscular or musculo-skeltal disabilities through continual tests. First developed in three hospitals in Maryland, USA in 1965, this index consists of ten items, to which a total score of 100 points are allocated 14) .The FAI is designed to evaluate the higher functions of the patients with stroke living in usual life space 15, 16) , and is considered an effective method of evaluation [17] [18] [19] . It consists of 15 items of social activities, in each of which the frequency of activities for three through six months is rated from 0 to 3 which, total scores range from 0 to 45. The LSA is an index for the width of a person's life space which evaluates the range of movement within the latest one month. A person's life space is divided into five areas: Level 1 (in home other than bedroom), Level 2 (outside house), Level 3 (neighborhood), Level 4 (town), and Level 5 (unlimited). Both visiting frequency and the degree of independence for each level are estimated, and multiplied by 1 through 5 according to the level. The total sum of the resulting scores may be as high as120 for full marks 20) . For our participants who were admitted to hospital, we adjusted the conditions of the levels for this study as: Level 1 (inside and round the patient's room), Level 2 (in the ward of the patient except for washroom and bathroom), Level 3 (floors other than the patient's own room and inside the site of the hospital), Level 4 (inside and around the site of the hospital), Level 5 (going outside the hospital). Factor analysis was conducted for the results of BI, FAI, and LSA, and the items were screened into Activities and Participation sections. Considering the fact that not all of the items conform to the normal distribution, principal factor analysis was applied. Referring to the scree plot, a four-factor structure was supposed, and double analysis was conducted. By applying Varimax rotation, an orthogonal solution was obtained. Factors were screened by eliminating the items without factor loads of 0.40 or more for all of the factors, and the items with factor loads of 0.40 or more for plural factors.
Regarding the factor analysis, bladder control and bowel control items of BI were excluded, as we consider that not only the use of a device (e.g. spinal cord injury patients who wear an external device and leg bag must put them on independently, clean and empty bag, and stay dry day and night) but also body functions like urination (ICF code b620) or defecation (ICF code b525) were involved.
The degrees of relevance were weighed between SIAS, Activities and Participation, and the paths were set for each relevancy. Each of these paths were examined as to its relation with moderators and mediators. For the moderators, SDS, Apathy Scale and GSES were supposed for age, gender, and educational level, while SDS, Apathy Scale and GSES were supposed as the mediators.
For examining the moderators, multiple regression analysis with interactive items was used, and for the mediators path analysis was applied. The level of statistical significance was set to be less than 5%. For the computer process, the statistics analysis program SPSS 15.0J and AMOS 16.5 were used.
RESULTS
The personal factors of our 85 participants were as follows. Age average: 55.4 ± 13.6 years old; Gender: male 67, female 18; Educational level: those who had finished junior high school 23, high school 32, junior college or any institute for specific trades and professions 7, university or higher 23; SDS average: 38.7 ± 10.4; Apathy scale average: 12.5 ± 8.2; GSES average: 9.3 ± 4.1. In addition SIAS average was 49.1 ± 13.8, BI average was 91.3 ± 12.5, FAI average was 13.1 ± 7.9, and LSA average was 25.6 ± 7.2. Through preparatory factor analysis, we found within BI, FAI, and LSA four factors as indices of Activities and Participation. Factor 1 included seven items of FAI, which we named Community Life. Factor 2 included one item of BI and three of LSA, which we named Mobility. Factor 3 was five items of BI, which we named Self-Care. Factor 4 included four items of FAI, which we named Household Tasks. The contribution rate of each factor was (from the first factor onwards), 14.55%, 13.86%, 11.33%, and 8.06%, and respectively, the cumulative contribution rate was 47.80%.
Cronbach's α, which indicates the internal consistency of each factor, was more than 0.7 for all of the four factors (Table 1) .
Activities and Participation were eventually found to consist of 20 items, among which SelfCare and Mobility were treated as Activities, and Household Tasks and Community Life were treated as Participation.
From the viewpoint of demographics, gender showed a weak correlation with age, the educational level, and GSES. Regarding the personal factors related to psychological state, there were intermediate correlations between SDS and Apathy Scale, SDS and GSES, and Apathy Scale and GSES (Table 2 ). Significant correlations which potentially lead to an analysis model were found between SIAS and Self-Care, SIAS and Mobility, SIAS and Community Life, Self-Care and Household Tasks, and Mobility and Household Tasks, Mobility and Community Life ( Table 2) . For all of them, paths were drawn between the variables, and correlations were examined in terms of the Moderator model and Mediator model. While a significant correlation was found between Self-Care and Mobility, this correlation was ignored because both items are elements of Activities.
From the examination of moderators through multiple regression analysis, all the suspected moderators were found to have a significant interaction with predictor variables when predictor variables were items of SIAS, outcome variables were of Self-Care. When outcome variables were of Mobility or Community Life, on the other hand, only age had no significant interaction with predictor variables. In the case when predictor variables were of Mobility, all suspected moderators were found to have significant interaction with predictor variables, both when outcome variables were Household Tasks and when they were Community Life (Table 3) .
Thus, all suspected moderators were found to be variables functioning as moderators. Gender and Educational level are dummy variable Gender: 0 (female), 1 (male) Educational level: 1 (Junior high school), 2 (High school), 3 (Junior college or any institute for specific trades and professions), 4 (University). Abbreviations, SIAS, Stroke Impairment Assessment Set; SDS, Self-Rating Depression Scale; GSES, General Self-Efficacy Scale. *p<0.05 **p<0.01.
From the examination of mediators through path analysis, indirect effects through suspected mediators indicated smaller values than direct effects, and no variables functioning as mediators were found among the suspected mediators we examined in this study (Table 4) .
DISCUSSION
Activities are a personal conduct of a theme or behavior, and Participation is a personal interaction to one's life situation. Interpretation of their personal using the viewpoint of rehabilitation care still contains an ambiguity. That is the reason why we proposed a tentative classification of each item of BI, LSA, and FAI, the three sets of indices we e m p l o y e d t h i s t i m e , i n t o A c t i v i t i e s a n d Participation. As a result of factor analysis, we found that Activities can be interpreted to consist of Self-Care and Mobility, and that Participation can be interpreted to consist of Household Tasks and Community Life. All the items chosen from FAI were included in Participation. As Barer and colleagues 21) consider FAI an ADL evaluation which covers extra activities, it might be considered adequately that Participation items are composed of FAI items. On the other hand, items chosen from BI were included in Activities, and this result also Gender: 0 (female), 1 (male). Educational level: 1 (Junior high school), 2 (High school), 3 (Junior college or any institute for specific trades and professions), 4 (University). Abbreviations, SIAS, Stroke Impairment Assessment Set; SDS, Self-Rating Depression Scale; GSES, General SelfEfficacy Scale. Abbreviations, SIAS, Stroke Impairment Assessment Set; SDS, Self-Rating Depression Scale; GSES, General SelfEfficacy Scale.
seems to adequate, for BI is an index of the independence of basic ADL. As for LSA, items chosen from LSA were included in Activities. LSA is designed principally for the measurement of the extension and frequency of spatial movement and not for the purpose or implication of transfer movement. Thus, we concluded it should be included in Activities rather than Participation. All of the personal factors employed in this study were found to have relevance as a moderator: age, gender, educational level, depression, self-efficacy, and apathy.
The fact that age was previously reported to affect ADL of patients with stroke 2) , besides the fact that FAI includes age as a related factor 3) , suggests that age is an important factor with the potential to affect ADL. Through our present study, we confirmed that the effect of SIAS (Body functions) on Self-C a r e ( A c t i v i t i e s ) w a s i n f l u e n c e d b y a g e . Furthermore, the effect of both Self-Care and Mobility (Activities) on Household Tasks (Participation), and of Mobility (Activities) on Community Life (Participation) were also found to be influenced by age, which means that age functions as a moderator. Previous studies reported, on the other hand, that it is not age itself but rather dementia, the frequency of which increases with age, that remarkably decreases ADL of elderly people 22) , and that it has a joint effect on ADL with some other factors.
For gender, it was reported that occupational therapy had more effect on male patients with stroke than female patients as far as BI and FIM were concerned 4) , and that gender difference is relevant for some risk factors of stroke which may adversely affect ADL 23) . There is also a study 24) on elderly persons at home, which reports that the gender difference was found to be irrelevant for BI but relevant for FAI. The same study indicates that the interactive factors between gender, age group, and living conditions affected FAI. In our present study, gender was found to have the function of a moderator in all models, and it was a moderator with a large influence compared to the interactive factors with other personal factors. Through our study, educational level was found to have the function of a moderator in all models. Educational level is said to have relationships with prevalence 25) , higher brain functions 26) , and risk factors of dementia 27) of patients with stroke. Taking into consideration that higher brain dysfunctions or dementia may have an immediate effect on ADL, it is understandable that educational level had effects on Activities and Participation as a moderator. It is also reported that educational level is related to the income level of a person, which in turn becomes an important factor for the restoration of patients with stroke 28) .
Regarding depression, Robinson et al. 29) pointed out post-stroke depression (PSD), to which followed further reports on the relationships between the restoration or ADL and PSD. A report described that there was no relationship between the existence of PSD and the restoration of function 30) . However, it was demonstrated that a group without PSD achieved good restoration of ADL, two times better than a group with PSD 5) , and that the restoration of ADL was advanced by recovery from PSD 31) . Another study reports that the degree of restoration of ADL showed a difference of 30 percent according to whether or not treatment of PSD had been carried out 32) . Also, in our present study, by setting an interactive factor, SDS was found to have significant influence on outcome variables, which suggests its function as a moderator, though SDS alone had no significant influence on outcome variables in many models. At the same time, the average SDS score of our participants was 38.7 ± 10.4. We interpret this as meaning that most of the participants did not suffer from depression, which means our results do not reject the possibility of the independent influence of depression.
According to Starkstein et al. 11) when the Apathy Scale scores 16 or higher, it is judged apathy positive. However, the Japanese version of this scale shows the level of apathy positive as 14 or higher 10) . The average score of the participants in our study was 12.5 ± 8.2, which means most of the participants were not apathy positive. A result from our present study was that the Apathy Scale itself does not affect the outcome variables, and it becomes a variable influencing outcome variables only when an interaction with another predictor variables is set. This is also considered to have the function of a moderator.
Self-efficacy is the recognition of the possibility of how surely one can do a required procedure in order to obtain a particular result 33) , and is a preceding factor of one's action, while it is an interactive relation to one's will for action 12) . Self-efficacy is not generated spontaneously but grows gradually on the basis of one's own successful experiences, and so is thought to be able to operate in clinical intervention 33) . That is to say, selfefficacy is expected to be a preceding factor for Activities and Participation, and its degree is expected to influence the extent of Activities or Participation. Our result in the present study, that self-efficacy becomes a variable significantly influencing the outcome variables by the setting of an interaction factor, also suggests the validity of this expectation. In our study intermediate correlations were found among SDS, GSES and the Apathy Scale. Our results support the previous view that these psychological factors may have considerable influence on the Activities or Participation of patients with residuals of stroke. In view of the interdependence of PSD and apathy or apathy and self-efficacy, however, we suggest that the Activities or Participation of a person after stroke is built up on a basis of complex relationships between some personal factors or personal factors and factors of other areas like body function, Activities, or Participation.
It was previously reported that the recovery from stroke is more affected by lack of interest after stroke rather than depression 34) . It is also known that among elderly depression patients, decrease of interest or will rather than depression is remarkable, and in many cases apathy is prominent 3 5 ) . Depression and apathy should be considered as two a nd d i f f e r e n t s ym p t o m s w hi c h c a n o c c u r concurrently 36, 37) .
In our study, suspected mediators did not show functions of a mediator. Rejeski et al. 38) in their study of elderly patients with degenerative knee arthritis described that aerobic practices and practice loading of 18 months increased selfefficacy, and this increase in turn had a positive influence on the score of the stepping up-and-down test or subjective awareness of own state of health. In this case, self-efficacy had the function of a mediator. Self-efficacy is surely manipulable by medical intervention, and a state of depression is curable by medical care. In view of these facts, we presume that suspected mediators may possibly be induced to become a mediator by intervention.
The models treated in our present study were limited to single direction relationships in the relation models of ICF, i.e. from body function to Activities, from body function to Participation, and from Activities to Participation. This study was confined only to examining how various personal factors work as moderators and mediators. Thus, in view of the fact that several personal factors function as moderators, further examination for the degree of interaction is required; for example, gender difference of the correlation between impairments and Activities or Participation. Taking personal factors as mediator, on the other hand, personal factors as a whole are now strongly expected to prove to be an important factor clinically through the intervening study.
In addition, by examining more complex models, influences of personal factors on the Activities and Participation of patients after stroke would be made clear. While Structural Equation Modeling is currently being developed for the purpose of modeling these relationships, it seems difficult to create valid models by using these relationships on the basis of our current data due to the sample size.
Our next target is to clarify the personal factors affecting Activities and Participation of patients with stroke while illuminating the structure of influences on the basis of a much larger data set, by increasing the sample size.
